This article reports the geographical and host distribution of the flea Stenoponia tripectinata on the Canary Islands. S. tripectinata is widely distributed throughout the Mediterranean and North Africa as a parasite of Muridae rodents. To date, Gran Canaria is the only island of the archipelago where S. tripectinata had been found. In this report, S. tripectinata has appeared parasitizing 116 specimens of Mus musculus out of a total of 660, and only 2 Rattus rattus of 215 captured. All the trapped Muridae hosts found to be parasitized by S. tripectinata came from humid biotopes. The results showed that S. tripectinata is present on all the western Canary Islands and on one of the eastern islands, Gran Canaria, the only island already reported. The detection of S. tripectinata on El Hierro, La Palma, La Gomera and Tenerife represents the first records of this flea species on those Canary Islands.
Introduction
The Canary Islands are located 100 km off the NW coast of Africa, between 13°23´-18°8´W and 27°37´-29°24´N, the seasonal temperature ranges between 21°C to 29°C. The archipelago comprises seven main islands, El Hierro, La Palma, La Gomera, Tenerife, Gran Canaria, Fuerteventura and Lanzarote, and several islets, including La Graciosa, Montaña Clara, Alegranza and Lobos. On the Canary archipelago there are 1,386 autochthonous and 540 endemic flora and fauna species. For this reason, the archipelago is considered a "hot spot" for planetary biodiversity.
Over the course of a series of research projects conducted on the archipelago over a period of six years, a study dealing with ectoparasites and endoparasites was carried out. Seven main Canary Islands -four western (El Hierro, La Palma, La Gomera, and Tenerife), three eastern (Gran Canaria, Fuerteventura, Lanzarote) and one islet (La Graciosa) -were prospected (Fig. 1) . Among the ectoparasitic flea fauna occurring on the archipelago eight different species were detected. Five of them, Echidnophaga gallinacea (Westwood, 1875) , Xenopsylla cheopis (Rothschild, 1903) , Stenoponia tripectinata (Tiraboschi, 1902) , Leptopsylla segnis (Schön-herr, 1811) and Nosopsyllus barbarus (Jordan et Rothschild, 1912) were found on both rodents, Mus musculus (Linnaeus, 1758), and Rattus rattus (Linnaeus, 1758) , trapped in these projects. X. brasiliensis (Baker, 1904) was only present on R. rattus, and E. murina (Tiraboschi, 1903) as well as X. guancha Beaucournu, Alcover et Launay, 1989 were only parasitizing Mus musculus.
Stenoponia tripectinata, the only representative of the genus in the archipelago, boasts a wide geographical distribution, since it has been reported in all the southern Mediterranean countries and has reached as far as Crimea as a parasite of Murinae, Arvicolinae, and, in some cases, Gerbillidae species Launay 1990, Beaucournu 2011) . To date, S. tripectinata has been documented in Turkey, Greece, Romania, Italy, France and the Iberian Pensinsula (Tiraboschi 1902; Splendore 1920; Cartaña Castella and Gil Collado 1934; Jordan 1958; Hopkins and Rothschild 1962; Beaucournu 1972 Beaucournu , 1973 Beaucournu , 1977 Hastriter and Tipton 1975; Beaucournu and Hellal 1977; Beaucournu and Kowalski 1985; Gómez et al. 1988) . The flea was also introduced, via Muridae rodents, into coastal areas of North Africa (Morocco, Algeria and Tunisia), the Mediterranean Islands (Sicily, Sardinia, Capraia, Corsica, Mallorca, Cabrera, Ibiza and For-*Corresponding author: santi0423@yahoo.es mentera) and onto some of the West Atlantic Islands (Madeira, Açores and Gran Canaria) (Peus 1963; Beaucournu et al. 1965; Beaucournu and Alcover 1984; Beaucournu et al. 1989; Cabrita 1998 ).
This article reports, for the first time, the geographical and host distribution of Stenoponia tripectinata on islands of the Canary Islands other than Gran Canaria where, until now, only two specimens of this flea species parasitizing one Mus musculus had been detected (Beaucournu et al. 1989) .
Materials and methods
A total of 888 murinae rodents -660 Mus musculus, 215 Rattus rattus and 13 Rattus norvegicus (Berkenhout, 1769) -were trapped in the areas covered by the research projects ( Fig. 1) .
Flea specimens detected on rodents were kept in 70% alcohol. Each specimen was subjected to a clearing treatment with 20% potassium hydroxide and a dehydrating process using a series of ethanol rinses of ascending concentration to 100%. Finally for identification purposes, specimens were mounted in Canada balsam.
The specific flea determination was based on their morphological characteristics (Hopkins and Rothschild 1962; Beaucournu et al. 1989) .
Results and Discussion
In this study, Stenoponia tripectinata has been detected parasitizing mainly Mus musculus, reported as its main rodent host (Beaucournu 1974, Beaucournu and Launay 1990) and also on some specimens of Rattus rattus. This flea was not present on any of the 13 R. norvegicus captured. The parasitized rodents were trapped on El Hierro, La Palma, La Gomera, Tenerife and Gran Canaria. All mice and rats harbouring this flea were living in Laurisilva, Fayal-Brezal and Pine forest biotopes, while rodents trapped in the other habitats prospected were not parasitized by this species. The global prevalence of this flea, among all the rodents captured over the entire archipelago, was 13.3%, with M. musculus the most parasitized host species (116 of 660, 17.6%). By contrast, only 2 R. rattus out of 215 individuals trapped were hosting this flea species (0.9%). A total of 495 S. tripectinata were found (233 ♂, 262 ♀), focused principally on M. musculus (492 specimens/116 M. musculus, with a mean intensity for parasitation of 4.2) and secondarily on R. rattus (3 specimens/2 R. rattus, mean intensity of 1.5) ( Table I) .
On the four western Islands of the archipelago, El Hierro, La Palma, La Gomera and Tenerife, where S. tripectinata was found, the flea parasitized only M. musculus; the values for the prevalences and mean intensities ranged from 17.1% to 37.0% and 3.6 to 5.4, respectively (Table I) . On Gran Canaria, the only eastern Island where this flea is present, S. tripecti- nata was found on R. rattus in addition to M. musculus, and showed the highest prevalence on M. musculus (48.8%). Based on the results, it should be pointed out that three discoveries are made for the first time on the archipelago: the presence of Stenoponia tripectinata on the western Canary Islands, the appearance of fleas on black rats, and, finally, the detection of a large population of this Siphonaptera, which permits a better understanding of its host and geographical distribution.
Mus musculus maintains a ubiquitous distribution on the archipelago: it is found on every island prospected. This rodent seems to be very well adapted to any biotope of the Canary Islands, thereby allowing it to maintain large populations all over the archipelago. Nevertheless, S. tripectinata, in this study, does not display the same geographical distribution as the mice, as this flea species is restricted to the western Islands and to Gran Canaria.
The results suggest that S. tripectinata seems has some preference for the conditions found on the four western islands and on Gran Canaria as opposed to those found on the islands closer to the African continent (Fuerteventura, Lanzarote and La Graciosa). All of the islands where S. tripectinata has been detected display quite similar biotopes -Laurisilva, FayalBrezal and Pine forest -all of them characterized as horizontal rain biotopes for which this flea seems to have, in this case, some preference.
In the case of the island of El Hierro, where the greatest number of M. musculus were captured, the influence of biotopes on the development of S. tripectinata appeared evident. As is shown in Table II , mice were trapped in the four biotopes prospected on this island, but the flea was only detected in three of them, namely those biotopes with the humidity, altitudinal and temperature conditions that should be more suitable to flea development.
The ecological conditions required by S. tripectinata seem to vary depending on whether it is present on the mainland or on an island. This flea has been described as a Siphonaptera existing in low altitudes, open land and arid mainland biotopes, but on the island of Corsica it has been detected in higher altitudinal forests (Beaucournu 1974 ) such as those found on the Canary Islands.
There are two possible explanations for the existence of this flea on the western Canary Islands, as opposed to the eastern islands, related to how the flea has been introduced and how it has managed to survive on the archipelago. It appears that the flea was introduced by activities involving ships carrying rodents parasitized by fleas from their geographical origin, and, once there, the flea's range extended and later became concentrated on those Canary Islands with more suitable physiographical conditions for the flea. Despite the fact that M. musculus is found on Lanzarote and Fuerteventura, it could be that the climate and physiographical conditions of the two islands were not propitious to the completion of the life cycle of S. tripectinata. This is probably the most important reason for the apparent absence of this flea on the eastern Canary Islands.
Other Stenoponia species, such as S. insperata insperata (Weiss, 1930) , with subspecies tingitana (Jordan, 1958) , megaera (Jordan, 1958) and gaudi (Beaucournu, 1974) , which have been detected in Morocco and Algeria, countries which are not far from the islands of Lanzarote and Fuerteventura, are not present on any Canary Islands because their primary hosts are Gerbillidae (rodents which are not present on the archipelago), and the rodent hosts (mice and rats) present on the Canary Islands are less suitable hosts for them. Consequently, this does not allow for their occurrence on the archipelago.
